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Pixel EndCapA Cosmic Test Setup at SR1

e Pixel endcapA 10% system test with full readout chain.
e SLAC scintillator on top and bottom provides the cosmic trigger (15 Hz).

e Test the offline reconstruction and learn about detector performance first hand...

%ﬁﬁ W.M. Yao -LBNL ATLAS Weekly Meeting— 2/2/2007 :



Pixel EndCapA

e Each disk consists of 48 modules and even in front and odd in back.
e Size of a module: 20 x 60 mm, ranging between 90 and 150 mm in radii.

e Overlaps between adjacent modules (> 10%): defined as left (LocX<0) and
right(LocX>0) of an even module.
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Cosmic Data Analysis

e Use release 12.3.0 plus the latest fixes for Bytestreamer Converter (Daniel and
Marian).

— Default PixelClustering with ErrorStrategy = 1
— https://uimon.cern.ch/twiki/bin /view/Atlas/HowToRunPixelEndCapCCosmicReconstruction
e Modify the existing CTB software for pixel cosmic tracking.

— Finding 3-hits track from each separate disk first

— Search and add overlap hit from the neighbor module of each disk
— Do a line fit in x-z and y-z with x? < 25/dof

— Do SiCTBAmbSolver and choose the best candidate

e Calibration and Realistic Monte Carlo Simulation (Marian and Grant)

e CBNT ntuples are saved for pixel, clusters, and tracking for data analysis

e Run 1121/1125/1129 with about 883710 events reprocessed, not 2M as reported
early.

%‘Lﬁ&‘- W.M. Yao -LBNL ATLAS Weekly Meeting— 2/2/2007 ’



Tracking Distributions (Data/MC)
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Phi Rec ThetaRec
Data Sample Tracking Rate/event (%)  Overlap Fraction(Zsr+2)(%)
Data (Nominal) 2.83 £ 0.01 23.4 £ 0.2
Data (Survey) 2.80 £ 0.01 23.7 4+ 0.2
ldeal MC ~ 6 ~ 28
Realistic MC (dead modules) 3.9 £0.1 24.6 £ 0.9
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Pixel Clusters from Track (Data/MC)
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e A nice Landau peak and the MC seems shifted.
e The cluster width and BCID are consistent.

e The Pixel clusters on track seems uniform distributed(except two noise modules)
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Overlap Hits (Data/MC)
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e The overlap hits seem reasonable and pure.

e Checking the module alignment with these overlap hits...
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Alignment Strategies for Pixel EndCapA

e There are > 10% overlap between adjacent modules (front and back) with
dz = 4.2mm.

e The extrapolating error is negligible (< 1um in x and < 5um in y).

e Assuming as a rigid body in a disk plane, 4 parameters to describe the module:

Shift Xg in local X (Short pixel)

Shift Yy in local Y (Long pixel)

Shift Zg in local Z (Perpendicular to the disk)
Rotation ag along local Z axis

e Defining Residuals in local frame:

— 02 = Zogd — (Teven + (dz — 0 Zp) - tanb - cosp) = — (6 X — dayg - LocY)
— 0Y = Yodd — (Yeven + (dz — 0 7)) - tanb - sing) = —5Y)
— both for left overlap (-LocX) and right overlap (+LocX)

e With relative alignment between adjacent modules, and internal alignment can
be derived with all working modules, and 6 parameters remaining for disk global
position.
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Overlap Residuals vs Module Phi (Data)
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e Delta LocX and LocY seems nicely centered around zero for most of modules.
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Overlap Residuals vs LocY and vs tanf - cosd¢p (Disk AQ)
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o Fit 6Xo—da- (LocY + 60 (module —1)/2) for modules with > 50 overlap hits
and set da = 0 for less statis.(Left)

e Fit the slop of residual vs tanf - cosdp to get 0 .
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Similar Plots for Disk Al
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Similar Plots for Disk A2
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Summary of Relative Alignment Constants (5Xn,5YO,(5on)
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e Corrections in RMS: 17 pym in x; 24 um in y; and 0.4 mrad in a for modules
with 50 overlap hits.
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Summary of Relative Alignment Constants (%)
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e Corrections in 6Zy with mean 50 ym and RMS of 26 um for modules with 50
overlap hits.
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e After alignment corrections, the resolution improves from 24.0 to 20.7 um in

LocX while the resolution in locY remains the same (117 um). (v/20 shown)

e MC expected: 15.8 um in x and 117 pum, still some room for improvements.
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Overlap Residuals With Nominal plus 0Z; = 50um Shift
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e The resolution improves from 24.0 ym to 21.2 um with 6Zy = 50um shift.

e After alignment correction, the resolution improves to 17.8 um (/20 shown).
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Overlap Residuals With Survey Geometry
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e Survey gives slight better resolution 20.7um than 21.2 from nominal plus 07y =
50um shift.

e Repeating the alignment procedure, gives the resolution of 18.7um, slight worse
than 17.8 um.
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Comparison: Survey vs Alighment
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e Interesting to see how well the alignment compares to the survey for modules
with > 50 overlap hits.

e [ he correlation seems evident.
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Relative Alignment Between Neighbor Modules
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e Top is for even modules and bottom is for odd modules.

e Again, the correlation is evident.
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Comparison: Survey vs Alignment (Projection)
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e Projection in red for data and in blue for survey.

e There seems data prefer a shift of 7y = 50um, instead of 80 um from survey.
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Conclusions
e Preliminary results of cosmic data look promising.

e The impact of noise hits seems small after tracking, but can be improved with
noise suppression.

e The pixel clusters, tracking rate, overlaps, and chisq are consistent with MC
expectation.

e The initial overlap residuals give 21 um resolution in LocX and 117 um in LocY
after correcting a 07y = 50um shift.

e After alignment corrections, the resolution improves to 17.8 um in LocX, very
close to what expected from MC (15.8um).

e The difference of 8 um is possibly due to the residual misalignment, but it
requires more statics to improve upon.

e There are still lots of work needed in other areas, such as efficiency and noise
studies...
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